In this paper, the Combined Laplace Transform-Successive Approximations Method is used to solve nthorder integro-differential equations. The results show that the method is very simple and effective. Comparison with exact solution shows that the method is very effective and convenient for solving integral equations.
Introduction
The current research, intends to offer a new approximate method using the combined Laplace transformsuccessive approximations method for solving nth-order integro-differential equations.There are numerous numerical methods which have been focusing on the solution of the above problem.In this paper, we want to employ the combined Laplace transform-successive approximations method to evaluate the approximate solution of nth-order integro-differential equations.Various kinds of analytical methods and numerical methods were used to solve above problem [1] , [2] . In this paper, we apply successive approximations method to solve integral equations.The main objective of this work is to use the combined Laplace transformsuccessive approximations method (CLT-SAM) in solving the nth-order integro-differential equations. The paper is organized as follows: In section 2,The successive approximations method for solving nth-order integro-differential equations is studied. In section 3, solving nth-order integro-differential equations using (CLT-SAM) is studied. Illustrative examples are also considered to show the ability of the proposed method in section 4, and the conclusion is drawn in section 5. http://www.ispacs.com/journals/cacsa/2016/cacsa-00046/ International Scientific Publications and Consulting Services
The successive approximations method
The successive approximations method, also called the Picard iteration method provides a scheme that can be used for solving initial value problems or integral equations. This method solves any problem by finding successive approximations to the solution by starting with an initial guess, called the zeroth approximation. As will be seen, the zeroth approximation is any selective real-valued function that will be used in a recurrence relation to determine the other approximations. Given the linear Ferdholm integral equation of the second kind
where y(x) is the unknown function to be determined, K(x,t) is the kernel. Thesuccessive approximations method introduces the recurrence relation
where the zeroth approximation 0 ( ) can be any selective real valued function. We always start with an initial guess for 0 ( ), by using (2.2), several successive approximations , ≥ 1 will be determined as . . .
The question of convergence of ( ) is justified by noting the following theorem. It is interesting to point out that the Adomian iteration method admits the use of the iteration formula: The difference between the Adomian iteration method and successive approximations method can be summarized as follows:  The successive approximations method gives successive approximations of the solution y(x), whereas the Adomian method gives successive components of the solution y(x).  The successive approximations method admits the use of a selective real-valued function for the zeroth approximation 0 ( ), whereas the Adomian decomposition method assigns all terms that are not inside the integral sign for the zeroth component 0 ( ). Recall that this assignment was modified when using the modified decomposition method.  The successive approximations method gives the exact solution, if it exists, by http://www.ispacs.com/journals/cacsa/2016/cacsa-00046/ International Scientific Publications and Consulting Services ( ) = lim →∞ +1 ( ). However, the Adomian decomposition method gives the solution as infinite series of components by
This series solution converges rapidly to the exact solution if such a solution exists.
Main idea
Let us consider the general nth-order integro-differential equations of the type [1] , [2] :
with the initial conditions:
Where , = 1,2, … , are real constants, m and n are integers and m ≤ n. In equation (3.4) the functions f (x),g(x) and the kernel k(x,t) are given real-valued functions, and y(x) is the solution to be determined. We assume that equation (3.4) has the unique solution.To solve the general nth-order integro-differential equation (3.4) using the Laplace transform method, we recall that the Laplace transforms of the derivatives of y(x) are defined by
Applying the laplace transform L to both sides of (3.4) and taking into account the fact that the convolution theorem for laplace transform [3] , [4] gives:
This can be reduced to
or equivalently
It is interesting to point out that the Adomian iteration method admits the use of the iteration formula: The difference between the Adomian iteration method and successive approximations method can be summarized as follows: 
6) a necessary condition for (3.6) to comply is that
Applying the inverse Laplace transform to both sides of the (3.5) gives 0 ( ), and using the recursive relation (3.6) gives the components of ( ) ≥ 0. We then define the n-terms approximant to the solution
with lim →∞ ( ( )) = ( ). In this paper, the obtained series solution converges to the exact solution.
Numerical examples
In order to assess the advantages and the accuracy of the numerical scheme for solving multi-order linear fractional differential equations, we have applied the method to two different examples. All the results are calculated by using the Matlab. In this section, the CLT-SAM for solving nth-order integro-differential equations is illustrated in the three examples given below. To show the high accuracy of the solution results from applying the present method to our problem (3.4) compared with the exact solution, the maximum error is defined as:
where n = 1,2,... represents the number of iterations.The computations associated with the example were performed using Maple 13 package. When n tends to infinity, the obtained solution inclines to the exact solution, which is ( ) = . http://www.ispacs.com/journals/cacsa/2016/cacsa-00046/
Example 4.1. Solve the second-order integro-differential equation by using the CLT-SAM [1],[2]:
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(4.14) As early mentioned, taking Laplace transform of both sides of (4.14) gives When n tends to infinity, the obtained solution inclines to the exact solution, which is ( ) = . Table 2 : Maximum error for Example2.
Conclusion
The CLT-SAM has been applied for solving nth-order integro-differential equations. Comparison of the results obtained by the present method with that obtained by HPM and VIM reveals that the present method is superior because of the lower error and less number of needed iteration. It has been shown that error is monotically reduced with the increment of the integer n. In this work was built up an efficient iterative method to solve nonlinear integral equation the convergence of method has been proved and the convergence established. the algorithm illustrate by example the perform has been compared with other method and showed that it behaves equal or better than the other methods. The advantage of this method is its simple procedure and easy computation and its rapid convergence. It seems to be very easy to employ with reliable to solve linear Fredholm integral equations of second kind. The computations associated with the examples were performed by using Maple 13.
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